; HRMS (ESI-TOF) m/z: Calcd. for C20H16N2NaO3S [M+Na] + :
387.0774; Found: 387.0776. 53.4, 74.5, 109.5, 115.7, 116.8, 125.1, 125.2, 125.9, 128.6, 129.8, 132.9, 143.4, 151.0, 159.9, 173.1, 199.6 ; HRMS (ESI-TOF) m/z: Calcd. for C24H16N2NaO3S MHz) δ: 25.9, 46.6, 53.4, 55.5, 74.1, 101.7, 107.4, 109.2, 110.4, 123.5, 124.6, 125.3, 127.8, 130.9, 143.8, 151.9, 160.2, 173.2, 199.3; 47.3, 54.3, 74.5, 109.9, 116.3, 119.1, 119.3, 123.3, 123.8, 124.9, 130.6, 131.2, 133.0, 143.2, 150.3, 162.2, 173.9, 198.4 34.4, 47.7, 53.9, 56.0, 74.6, 102.1, 107.8, 109.6, 110.9, 123.8, 125.2, 125.8, 128.3, 131.3, 143.2, 152.4, 160.6, 160.8, 173.4, 199.9 11.8, 34.4, 47.6, 53.4, 74.6, 109.7, 115.7, 118.8, 119.3, 124.1, 125.3, 125.4, 130.0, 131.6, 132.9, 143.0, 150.8, 160.0, 173.2, 199.5; 53.8, 56.2, 74.9, 102.4, 107.8, 109.9, 111.1, 124.7, 125.6, 126.4, 128.4, 129.0, 130.2, 131.4, 143.8, 152.4, 160.5, 161.0, 173.6, 200 53.4, 75.0, 109.9, 115.6, 118.8, 119.6, 124.9, 125.1, 125.8, 126.2, 126.8, 129.2, 130.0, 130.4, 130.6, 131.7, 133.1, 133.3, 143.8, 150.8, 159.9, 173.4, 199.7 54.0, 56.0, 74.4, 102.3, 107.8, 110.2, 111.3, 124.1, 125.4, 127.1, 127.7, 128.7, 128.8, 131.3, 135.6, 152.6, 160.7, 161.0, 174.1, 199. 43.4, 46.9, 53.7, 74.5, 110.4, 116.1, 118.8, 119.6, 124.3, 125.1, 125.7, 126.8, 127.8, 129.1, 130.5, 131.7, 133.4, 135.6, 143.5, 151.0, 160.3, 173.9, 199. 26.3, 47.5, 54.0, 74.7, 109.4, 116.2, 117.0, 124.3, 125.6, 127.6, 130.2, 131.5, 133.2, 141.9, 151.4, 160.6, 173.5, 199.6 108.9, 115.1, 122.5, 123.0, 124.9, 125.6, 125.8, 126.0, 130.3, 139.6, 143.8, 162.5, 170.6, 174.4, 199 MHz) δ: 43.8, 48.6, 61.7, 72.4, 109.8, 115.4, 122.4, 122.7, 125.5, 125.7, 125.9, 126.3, 127.5, 127.8, 129.0, 130.3, 136.0, 139.5, 142.7, 162.7, 170.5, 174.5, 200.4 
General Experimental Procedures for the Synthesis of Compounds 5
A solution of compound 1 (0.20 mmol) and compound 4 (0.22 mmol) in CNCH3 (2.0 mL) was stirred at room temperature for 15 min. After completion of the reaction, as indicated by TLC, the reaction mixture was directly subjected to flash column chromatography on silica gel (petroleum ether/EtOAc = 8:1~5:1) to furnish the corresponding product 5 as a white soid. 52.6, 63.9, 67.3, 73.8, 110.0, 114.3, 117.4, 124.5, 124.7, 124.9, 128.0, 131.2, 132.0, 144.3, 150.9, 158.1, 166.4, 172.9, 196.9 53.5, 63.9, 67.2, 74.0, 110.2, 114.1, 117.4, 124.6, 126.3, 128.1, 129.2, 130.3, 132.0, 133.1, 143.8, 150.9, 157.8, 166.2, 172.8, 197. 63.4, 66.4, 73.3, 109.5, 115.6, 116.3, 119.1, 123.7, 124.0, 124.8, 130.1, 131.6, 133.4, 143.8, 149.7, 157.1, 165.6, 172.4, 196. 13.8, 20.7, 26.1, 51.2, 63.4, 66.4, 73.4, 109.2, 115.6, 116.4, 119.1, 123.7, 125.3, 130.1, 131.7, 133.3, 141.4, 149.7, 157.2, 165.6, 172.2, 196. 26.8, 51.3, 63.9, 66.8, 73.8, 111.1, 113.8 (d, JCF = 24.8 Hz), 116.1, 116.5, 118.4 (d, JCF = 25.4 Hz), 119.6, 125.7, 129.7, 130.8, 132.0, 133.9, 140.4, 150.1, 157.5, 159.5 (d, JCF = 236.8 Hz), 165.9, 172.8, 196.5 3, 13.7, 34.1, 51.8, 63.5, 66.3, 73.3, 109.5, 115.8, 116.3, 119.1, 123.9, 124.9, 130.1, 131.6, 133.2, 142.5, 149.7, 157.0, 165.7, 172.0, 196. 9, 12.6, 14.3, 22.4, 25.1, 28.2, 31.1, 34.5, 44.1, 53.9, 67.2, 67.7, 73.7, 98.6, 98.8, 108.2, 109.8, 124.0, 124.6, 125.4, 128.3, 131.6, 143.1, 149.4, 152.2, 158.6, 166.7, 172.7, 197.6, 217.9; 12.6, 14.3, 22.4, 25.2, 28.2, 31.1, 44.3, 54.5, 67.3, 67.6, 74.2, 110.1, 124.9, 125.0, 125.2, 126.7, 129.2, 130.1, 131.7, 133.4, 143.8, 152.3, 158.4, 166.6, 173.1, 197.8 125 MHz) δ: 13.7, 42.9, 51.1, 63.5, 66.5, 73.1, 110.1, 116.2, 119.2, 123.6, 124.0, 125.1, 126.3, 127.3, 128.6, 130.5, 131.5, 133.7, 134.9, 142.9, 149.8, 157.2, 165.6, 172.7, 196.0, 217.6; 26.6, 50.9, 56.1, 74.1, 110.0, 113.5, 114.9, 117.7, 123.8, 124.4, 125.8, 126.2, 128.3, 131.6, 132.1, 144.2, 150.4, 154.8, 172.9, 191.6 26.6, 50.9, 56.1, 74.1, 109.7, 113.6, 114.9, 117.3, 117.6, 123.8, 125.8, 125.9, 126.8, 128.4, 130.4, 131.5, 132.2, 133.6, 135.9, 141.9, 150.4, 153.9, 154.8, 172.7, 191.6, 218. 26.7, 50.9, 54.9, 66.8, 74.0, 111.3, 113.8 (d, JCF = 25.6 Hz), 115.7, 118.5 (d, JCF = 24.1 Hz), 118.7, 124.2, 125.2, 126.8, 140.4, 143.6, 155.2, 157.0, 159.5 (d, JCF = 238.5 Hz), 166.3, 172.8, 196. 54.9, 66.8, 73.6, 110.7, 115.7, 118.9, 123.7, 124.2, 124.6, 125.8, 127.1, 127.4, 127.9, 128.7, 132.2, 135.5, 143.2, 143.5, 155.3, 157.1, 166.4, 173.1, 195. 
Characterization Data of Compounds

General Experimental Procedures for in Vitro Cytotoxicity Assay
The human cancer cell lines K562 was purchased from Chinese Academy of Sciences. All the cells were cultured in RPMI-1640 medium (GIBICO, USA), supplemented with 10% fetal bovine serum (Hyclone, USA) and Penicillin-Streptomycin ( respectively 100 U/mL) in 5% CO2 at 37°C.
The cytotoxicity assay was performed according to the MTT (3-(4,5-dimethylthiazol-2-yl)-2, 5-diphenyl tetrazolium bromide) method in 96-well microplates. Briefly, 5000 cells were seeded into each well of 96-well cell culture plates and allowed to grow for 24 h before drug addition.
The K562 tumor cell line was exposed to test compounds 5i, 5e, 5l, 5m and 5o at the concentrations of 5, 10, 20, 40, and 80 μmol·L -1 in triplicates for 48 h, comparable to cisplatin (Aladdin, China). Then the MTT reagent was added to reaction with the cancer cells for 4 hours.
At least, measure the OD value at 490 wavelengths. IC50 of all the compounds were calculated by IBM SPSS Statistics (version 19). 
X-Ray Crystal Data for Compound 5b
